Introduction
Medication adherence is considered to be a key factor in asthma control, 1, 2 and nonadherence is associated with increased asthma symptoms, 3 uncontrolled asthma, 4, 5 frequent emergency department visits, 4 hospitalizations 6 and higher health care utilization and costs. 7, 8 submit your manuscript | www.dovepress.com
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román-rodríguez et al in asthma are still consistently low, ranging from 30% to 70% overall and from 30% to 40% in clinical practice settings. 12, 13 Promoting adherence in asthma remains a goal that requires a considerable effort from health care providers. 14 Several training interventions for health care providers have been implemented to promote adherence and have been extensively evaluated in pathologies such as hypertension, 15 diabetes 16 and HIV. 17 Some of these training interventions primarily target health care providers, and range from simple "educational interventions" to more complex "behavioral interventions". Recent studies have evaluated cognitivebased techniques to change behaviors as interventions to improve medication adherence. 18, 19 Behavioral interventions are "patient-centered" strategies where the health care provider tries to understand the patient's expectations, beliefs and concerns regarding his/her health and the recommended treatments, thereby facilitating behavioral change and seeking to treat not just the illness but the patient as a whole. 20 Behavioral intervention strategies are increasingly being used in adherence support interventions, and doctors should be trained to increase their capacities in this field.
Motivational interviewing (MI) is a tool designed to facilitate behavioral change in the patient by resolving the ambivalence to change. 21 This tool therefore primarily targets intentional nonadherence, although it also enables patients to reflect upon any unintentional barriers to remain adherent to treatment and to seek solutions. Several meta-analyses have reported the efficacy of MI in facilitating health-related behavioral change in substance abuse, such as tobacco, alcohol and others. [22] [23] [24] Currently, only two studies have been performed by general practitioners that specifically analyzed the feasibility of MI in promoting adherence in asthma. 25, 26 However, both of them were limited by a small sample size. Moreover, the possible impact of different training interventions on improving HCPs' skills in changing behaviors of nonadherent asthma patients has not been previously assessed.
The aim of this study was to explore the attitudes and perceptions of HCPs after being trained in MI on adherence and to compare groups of HCPs with different levels of training in adherence.
Methods
Design of the study
To avoid the possible bias of previous educational interventions on adherence and to understand the possible effect of these interventions, a study with two phases was designed: First, an opinion-based survey was conducted to assess the starting level of the interviews. Second, an MI educational intervention training was developed for a group of HCPs, and their opinions were assessed and compared to a control group. The opinion-based survey was conducted among different medical specialists (allergists, pulmonologists and general practitioners [GPs]) in Spain. Medical specialists who were responsible for the management of patients with asthma and who worked mainly (more than 60% of their practice) in the universally accessed public health care system were included. As an additional inclusion criterion, pulmonologists and allergists were required to visit at least 5 and 15 asthma patients a week, respectively, to ensure a minimum clinical experience in asthma management.
sample selection
Participants were selected through a large pre-recruited panel, with access to people willing to participate. A questionnaire was administered to these participants to check fulfillment of the inclusion criteria. Only those who fulfilled the criteria were included in the study.
The sample size was appropriate to provide statistical significance to the results and to ensure statistical representation of the data provided: accepting a confidence level of 0.95 for a precision of ±0.07 units in a two-sided test for an estimated proportion of 0.5 (maximum uncertainty), a sample size of 180 subjects selected in each phase of the study from the whole population was required, assuming that such a population is infinite. A 0.05 two-sided significance level was set.
The sample selection was made taking into consideration the target populations. When each quota was completed, no further respondents were allowed to participate. All participants were duly informed of why they were chosen for this study, the main objective of the research and the type of intervention.
study procedures
The study was carried out in two phases (Figure 1 ).
Phase i
In Phase I, a sample of 180 participants was recruited. Half of them had previously received some kind of training in adherence (distance learning courses, printed material, videos, images, or social media, among others) (adherence education [AdhE] group, n=90); the other 90 participants had never been trained in adherence (control group 1, n=90). 
Phase ii
In Phase II, a separate sample of 90 participants with no previous training in adherence was recruited as the control group (control group 2, n=90). Specific training in MI to promote adherence in asthma was carried out between 6 May and 17 September 2015. Ninety physicians were recruited after attending this specific training, which was based on motivational tools and was aimed to help the physicians to encourage patient adherence during day-to-day consultations. 11, 27, 28 The MI consisted of a 2.5-hour-long training session for medical professionals that included evidence-based asthma adherence theoretical training, training in MI to promote adherence to asthma treatment and open discussion about a virtual practical case using video support. The training in MI was conducted by a psychiatrist specialized in this type of methodology.
A quantitative self-administered survey (maximum 20 minutes) was given at the end of each MI training session. Untrained participants (n=90) completed an online quantitative survey between 21 September and 16 October 2015.
Questionnaire on adherence in asthma patients
The Scientific Committee formed by a pulmonologist, an allergist and a family physician designed the survey questionnaire that was used in Phases I and II to assess four key topics in adherence: 1) current practice regarding adherence to asthma treatment; 2) factors positively or negatively influencing adherence to asthma treatment; 3) adherence and its impact on asthma control; 4) usual recommendations for improving asthma control and promoting adherence. In addition to responses to questions on these four topics, sociodemographic and professional data were also collected.
Each question was scored according to a five-point Likerttype scale and was then included in one of three categories: (1-2) least important (minor importance, low influence, unhelpful), (3) neutral and (4-5) most important (major importance, high influence, useful). 29 
statistical analysis
The analysis was carried out using Phases I and II study data.
The groups were compared as follows: 1. Trained (n=180) and untrained (n=180) professionals
were compared in order to analyze the differences among these clinicians based on presence or absence of previous training in adherence. Professionals with some kind of previous training in adherence (n=90) were compared with those with specific training in MI (n=90) with the objective of measuring possible differences between two different trainings.
The homogeneity of the untrained group (control group) between the Phases I and II was analyzed, and no statistically significant differences were observed.
Categorical variables were summarized with counts and percentages. For continuous variables, the number of nonmissing observations, mean, standard deviation, standard error of the mean, 95% confidence interval of the mean, median, first and third quartiles and minimum and maximum were tabulated. When applicable, these summaries were provided by trained vs untrained professionals and those trained in AdhE vs those trained in MI.
The statistical comparison between groups was performed using chi-squared or Fisher's exact test for categorical variables and Mann-Whitney-Wilcoxon/ Kruskal-Wallis tests, if the assumption of normality was not met, for quantitative variables. The KolmogorovSmirnov test was used to assess if quantitative variables followed a normal distribution. A 0.05 two-sided significance level was set.
The data analysis was performed using SAS/STAT ® software, Version 9. 
Results
Description of the participants
A total of 360 participants were interviewed (allergists: n=110; pulmonologists: n=120; GPs: n=130), of whom 180 had received training in MI (n=90) or some other kind of training in AdhE (n=90), and 180 participants had not received any training (untrained controls). The sociodemographic and professional characteristics of the participants in each group are shown in Tables 1 and 2 .
Trained vs untrained professionals clinical practice and adherence
Of all the surveyed HCPs, 92.8% reported adherence is highly important in asthma control. "More time for consultation" was reported by most professionals (88.6%) as the main useful action related to resources to improve adherence. A "lack of time" was reported as the main reason for not evaluating adherence in all the groups. Most professionals (87.5%) directly asked the patients (and/or caregivers) to assess adherence, while the use of standardized tests reported was scant, with no significant differences between groups. "Simplifying the treatment as far as possible" and "involving the patient in the treatment plan" were the most common procedures reported to encourage adherence to asthma treatment. The attitudes of trained doctors were significantly more favorable to MI and to offer health education to patients (Figure 2 ) (Supplementary materials).
Factors affecting adherence
Participants considered "patients involvement in understanding their illness" (94.1%) as the most important aspect to Adherence and its impact on asthma control (areas affected)
The "improvement of patients' daily activities" (93.6%) was the aspect that participants considered would be most affected by improved adherence to asthma treatment. No statistically significant differences between trained and untrained participants were reported in any question on this subject (Supplementary materials).
recommendations to improve control of asthma and promote adherence to treatment (useful actions)
HCPs reported barriers to developing adherence interventions in asthma patients and possible solutions to solve them. These included increasing the time for management visits, encouraging collaborative treatment, promoting MI and simplifying drug regimens. Most participants (88.6%) reported that an increase in consultation time would improve the control and promotion of adherence. The training did not significantly affect the perceptions as to which actions were useful for physicians for improving adherence, except in the use of videos and images (Supplementary materials).
Professionals with some kind of previous training in adherence vs those with specific training in Mi to promote adherence A large majority of professionals who had received specific training in MI (n=90) considered that such training was very useful (92.2%) (Supplementary materials).
clinical practice and adherence
There were statistically significant differences regarding the importance of a correct diagnosis and effective therapeutic alternatives between participants trained in MI and professionals trained in AdhE. The professionals trained in MI considered "involving the patient in the treatment plans" (P,0.05), "simplifying the treatment as far as possible" (P,0.01), "giving the patient self-care patterns" (P,0.05) and "performing MI" (P,0.0001) as more important interventions for promoting adherence compared to the professionals trained in AdhE (Figure 3) (Supplementary materials).
Factors affecting adherence
"Empathy between doctor and patient" and the "concordance of medical and patient treatment goals" were factors that presented a greater influence on the improvement of adherence to asthma treatment for the MI group vs the AdhE group (Supplementary materials).
Adherence and its impact on asthma control (affected areas) recommendations for improving control and promoting adherence (useful actions)
MI was regarded as the most valued resource for improving the control and promotion of adherence to asthma treatment, especially for professionals trained in MI. Social media were considered to be useful tools for patients to improve adherence by a higher percentage of professionals trained in MI than by professionals trained in AdhE (54.4% vs 31.1%,
P=0.0060) (Supplementary materials).
Discussion
The main finding of this study is that MI training interventions to promote adherence may positively change clinicians' perspectives on asthma management and promote collaboration-based physician-patient management plans rather than approaches solely centered on education in adherence. However, apart from increasing patients' selfcare and specific importance of MI interventions to improve adherence, no great differences have been detected between doctors trained in MI and trained in AdhE. All the HCPs interviewed in this study also corroborated the relevance of treatment adherence to adequate asthma control. Similar to previous studies, 28, 30 an inadequate assessment of adherence to asthma medication has been identified. Adherence is frequently evaluated in consultation by patient self-reporting methods with a low implementation of standardized and validated tests. With regard to the impact of training on this question, it seems that a more intensive assessment should be promoted in patients with a major risk of complications. 30 HCPs also need to gain a complete understanding of asthma management and the factors that contribute to poor adherence in order to be able to assess the levels of adherence and implement strategies to improve patient self-management and health outcomes. Patients involvement in their understanding of the illness and the risks and benefits of treatment were considered to be the major factors influencing adherence to asthma treatment, which corroborates previous observations. 31 Clinicians' criteria differ, depending on whether they have been trained in MI or not. In general, trained professionals perceived the concordance of medical-patient goals as a more important factor for adherence than untrained professionals, in accordance with the goals recommended in asthma clinical guidelines. 9, 32 Empathy between physician and patient was considered to be a key issue by clinicians trained in MI. Previous descriptive and pooled analyses generally showed positive effects on consultation processes in a range of measures relating to levels of empathy. 33 Health care providers' training in specific areas could influence their criteria and attitudes towards patient management.
Currently, there is a paucity of research on interventions specifically designed to improve treatment adherence among asthmatics. To date, the majority of interventions have mainly used educational approaches, although most of these education-based approaches do not address motivation and self-efficacy to engage in a particular behavior. 34 In a randomized controlled trial, patients with poorly controlled asthma who shared the decision-making process about their treatment showed significantly better adherence to asthma controller medications and to long-acting β-agonists than patients who participated in either of two control conditions. In that study, negotiating patients' treatment decisions significantly improved adherence to asthma pharmacotherapy and clinical outcomes. 35 MI is an intervention that focuses on enhancing 1) intrinsic motivation to engage in a particular behavior and 2) an individual's level of self-efficacy or confidence in his/her ability to engage in that behavior. Brief MI sessions have been shown to improve a variety of health behaviors and health outcomes. 36, 37 However, to our knowledge, to date, no studies have assessed the impact of clinicians using different training methods (MI and AdhE training) to improve adherence in asthmatics. Similarly, this study showed that doctors attending MI training sessions seem to give more importance to patient self-care. Good doctor-patient communication promoting discussion about adherence increases patients' willingness to take the medication, although health care providers often feel poorly equipped to provide effective adherence counseling. 24 Patient-centered approaches to health care during the patient visit are being increasingly more advocated by patients and clinicians and incorporated into training for health care providers. 38 In this study, according to the HCPs' perceptions, a number of barriers should be overcome before effective adherence interventions could be implemented into health care systems. When doctors were asked for recommendations to promote adherence, their proposals were to increase time for asthma follow-up consultations, to promote professional training in MI, to simplify treatment regimens and to improve patient education, specifically training in the use of inhaler devices by using videos and images. Telemedicine and social media were also suggested as possible tools to improve adherence.
strengths and limitations
This study had certain limitations. First, the sample for this study was not obtained through randomization; hence, the results may not be applicable to the whole population of professionals. There were also more female HCPs in MI group, and this can raise the following questions: Are female providers generally considered more empathetic? Did they show a preference for one form of training vs another? Another limitation is that the study investigated attitudes and perceptions only. In addition, our results reflect the attitude/ perception of those who responded to the survey, and may not necessarily represent all professionals in Spain. However, the distribution of the sociodemographic and professional characteristics of our sample presents a fairly homogenous group with a profile that may resemble those found in other national and international studies assessing the possible impact of training interventions to improve asthma medication adherence. We used self-reported, nonvalidated questionnaires for measuring the effect of training on professionals, although the questionnaire may not have adequately measured all factors, and other possible factors may not have been examined. Another limitation of the study is that the educational interventions have been performed in different times, with historical exposure to adherence training vs recent exposure to MI intervention that could lead to more up-to-date information introducing a bias. The opinions could be influenced by being collected right after the MI intervention, and results could have changed if collected after a longer time since the intervention. Besides that, some of the MI-trained people may have had previous AdhE adding a bias to the comparison between those trained in adherence vs those trained in MI. Nevertheless, to our knowledge, this is the first study that specifically assesses the attitudes and perceptions of different HCPs regarding the implications of MI training in adherence in asthma control and behavioral changes. Moreover, the inclusion of professionals from different parts of the country and different medical specialties, and the use of a common protocol may strengthen the results. Only further studies would allow consensus on these results.
implications for future research
This study focused on the first step towards implementing training interventions to improve the way professionals integrate adherence and MI into their daily work. Further research into the precise use of training interventions by professionals is required in order to identify which methods are most effective and why. 39 Another aspect to be addressed is whether and how the use of training interventions affect a patient's attitude towards changing behavior, such as lifestyle and adherence. 40 Finally, a key challenge is how to achieve sustained improvement over time as most interventions to date have usually been limited to the period of intervention and the goal is widely available and sustainable programs that are cost-effective. 41 
Conclusion
MI is considered an important tool for promoting adherence to asthma treatment among HCPs, especially by those specifically trained with this methodology. MI training interventions seem to influence HCP's approaches to improve patients' self-care and engagement to treatment plans rather than approaches solely centered on AdhE.
